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ERRATA AND AUTHORS’ EMENDATIONS 


Page 60, Table XIII, heading, “ Folyporus dryophilus’’ should read “ Polyporus dryophilus.”’ 
Page 10s, Table I, “ Peach (Prunus persica)’’ should read “ Peach (A mygdalus persica).”’ 
Page 321, line 8, “clay’”’ should read “ clay loam.” 

Page 335, line 5 from bottom, “ (fig. 3-6)’’ should read “ (fig. 8-20).”’ 

Page 361, line 18 from bottom, omit “ 10.”’ 

Page 366, citation 27, “1917’’ should read “ 1918.”” 

Pages 364-368, in citations 2, 16, 29, 30, 56, and 57, omit “ Not seen,”’ 

Pages 394-395, citations 3 and 8, “1917’’ should read “ 1918.”” 

Page 429, line 19 from bottom, “ or against tapeworms”’ should read “and against tapeworms.” 
Page 430, line 6, “instability’’ should read “ irritability.” 

Page 45s, line 5, “stroke’’ should read “ streak.’’ 
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ILLUSTRATIONS 
PLATES 
GossyYPoL THE Toxic SUBSTANCE IN COTTONSEED 


Pate I. Effect of feeding cottonseed feeds to pigs: A.—Pig 3, showing con- 
dition on the ninety-fourth day on a feed containing ether-extracted cot- 
tonseed kernels. B.—Pig 3, showing condition on the fiftieth day. C.—Pig 
4, Showing condition on the twenty-seventh day on a feed containing vita- 
mines. D.—Pig 1, showing condition on the fiftieth day on a feed contain- 
ing cottonseed meal. See figure G. E.—Pig 2, showing condition on the 
twenty-seventh day on a feed containing gossypol. F.—Pig 3, showing 
condition on the twenty-seventh day on a feed containing ether-extracted 
cottonseed kernels. G.—Pig 1, showing condition on the fiftieth day on a 
feed containing cottonseed meal 


IRRIGATION EXPERIMENTS ON APPLE-SPot DISEASES 


PLATE 2. A.—Early stage of bitter-pit on Northern Spy apple. B.—Cross 
section of the Apple SHOWIN ID Aen. cc n nrc sscdindccgcsesgenee cnmnsnvenes 
PLATE 3. A.—Late stage of bitter-pit on Rhode Island Greening apple. B.— 
Internal browning accompanying bitter-pit. C.—Jonathan-spot on Jona- 
than apple. D.—Early stage of drouthspots on a Winesap apple from 
Wenatchee, Wash. E.—Late stage of drouthspots on a Winesap apple. 
F.—Cross section of the apple shown in E............ 0... cee ee eee ee eee 
PiateE 4. A.—An apple orchard showing the furrow system of irrigation em- 
ployed in the experimental work at Wenatchee, Wash. B en 
apple tree showing the effects of drouth, Wenatchee, Wash. . ‘3 
PLATE 5. A.—Cork on Yellow Newtown apple from Hood River, Oreg. B. _— 
Cross section of the apple shown in A. C.—White Pearmain apple showing 
the severity of the 1915 drouth at Wenatchee, Wash. D.—Cork, or ‘“‘dry- 
rot,’’on a King apple. E.—Blister on an Esopus apple from Entiat, Wash. 
F.—An extreme case of Yorkspot on a York Imperial apple. G.—Cross 
section of the apple shown in F 


A Stupy OF THE PLow Bottom AND Its ACTION UPON THE FuRROW SLICE 


PLATE 6. A.—A plow bottom with two sets of straight lines. .B.—A plow bot- 
tom, the surface of which is composed of each of two surfaces. C.—A plow 
bottom similar to B, but with the surfaces merging into each other farther 
back on the moldboard. D.—A plow bottom, the surface of which does not 
contain an infinite set of straight lines. ............ cece cece cece eee ees 

PLATE 7. A.—A plow bottom with a convex surface which has two sets of 
straight lines. B.—Instrument for measuring the space coordinates of any 
point of the plow bottom. C.—A sod plow showing the furrow slice turned 

PLATE 8. A.—Rows of wooden pins driven into the sod for estimating the 
stretch of the furrow slice. B.—Furrow slice showing the position of the 
i I vie hs gins he srs hpi bua ack dkven cevaeeees 

PLATE 9. A.—Plow showing attachment used to obtain the x, y, and z coordi- 
nates of points in the furrow slice. B.—Moldboard showing the paths of 
five soil particles. C.—Measurement of the angle Ny by use of a protractor 
and a plumb bob 
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INTERRELATIONS OF FrRuitT-FLy PARASITES IN HAWAII 


PLATE 10. Diachasma tryoni: A.—Freshly hatched larva with its mandibles 
actually embedded in the body of a newly hatched but dead larva of Opius 
humilis. B.—Newly hatched larva with its mandibles closed, showing 
ventral serosal material surrounding the body and the two gill-like appen- 
dages on the first body segment. .......... 0... ccc c cece eee ee eee e eee eee 

PLATE 11. Diachasma tryoni: A.—Lateral view of larva in the second instar, 
showing particularly well the fatbody of the host recently taken in as food. 
B.—Lateral view of a 2-day-old larva engorged with food and about to molt, 
showing the enlarged and stiffened body...............0.scececeeeeeeeeee 

PLATE 12. Opius humilis: A, B.—Dead larva in first instar; killed by first- 
stage larva of Diachasma tryoni, showing cut on body made by the attacking 
larva and mandibles extended in final death struggle. C.—Dead larva in 
first instar; killed by first-stage larva of Diachasma tryonit. D.—Dead larva 
in first instar; badly lacerated and distorted by attack of first-stage larva of 
PING IIT 5 g's PNAS SS 14 AF hn oe ke Od ba unc caaccns 

PLATE 13. Opius humilis: A.—Dead larva in first instar, with body shriveled 
and twisted through attack by first-instar larva of Diachasma tryoni. B.— 
Dead larva in first instar; killed by first-instar larva of Diachasma tryoni. 
C.—Dead larva in firstinstar; killed by first-stage larva of Diachasma tryont. 
D.—Healthy, living larva in first instar. E.—Healthy, uninjured, living 
POWTER CNR 5 5.60 a eda dyrs pyc d Seine yh piece nessa seen Mabney bay hades 


Errgct oF SEASON AND Crop GrRowTH IN MopIFYING THE Sor, Extract 


PLATE 14. A.—General views of soil containers. B,—Bins for storage of sur- 
hi i ciky 9 05s tho bln nd sha RT AIST UATE AID Soke Sede Sheen Gah ek eo 


Tosacco WILDFIRE 


PLATE 15. Bacterium tabacum: A.—Tobacco leaf, four days after artificial 
inoculation, showing chlorosis and lesions. B.—Natural infection with 
brown lesions bordered by tissues of a water-soaked appearance. . 

PLATE 16. Bacterium tabacum: A.—Natural infection. Lesions are large and 
concentrically zonate. B.—Numerous confluent lesions on. one side of 
the midrib have resulted in distortion of the leaf. C.—Almost the entire 
leaf is involved and a portion of the rotted tissues have fallen out. Natural 
SONCORIONL ETA AVR ANTON OE ANT AD IEE 4 


Wit DISEASES OF OKRA AND THE VERTICILLIUM-WILT PROBLEM 


Puate A. Fusarium vasinfectum on vegetable media: 1-3.—Growth on 
steamed potato. Both potato cultures show pionnotes. 2, 4.—Growth on 
rice. Cultures 1 and 2 were grown in a strong north light; 3 and 4 ina 
WE TIO aie ii be as wea seek ase ced ps kena s MENR EM eee eR Re wae ss kN 

Puate 17. A-H.—Verticillium albo-atrum: A.—Simple conidiophores and 
conidia. B.—Same showing, respectively, the collection of the conidia 
on the sterigma in irregular aggregations in dry air, and in water drops in 
humid air. C.—Verticillate conidiophores bearing one and three whorls, 
or virtels, of branches, respectively. D.—Verticillate conidiophore having 
conidial heads, from humid environment—that is, moisture drops in which 
the conidia float as in figure B. E.—Mycelium of V. albo-atrum in the 
vascular ducts of an okra plant inoculated with this fungus. F, H.—Ger- 
minating conidia. G.—Swollen, sclerotia-like mycelium. 

I-M.—Fusarium vasinfectum: I.—Terminal, intercalary and conidial chlamy- 
dospores. K.—Germinating macroconidium. L.—F. vasinfectum from 
okra-wilt. M.—F. vasinfectum from cotton-wilt.................005005 
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PLATE 18. Longitudinal section of an okra plant eee infected with 
Verticillium albo-atrum, showing the typical appearance . 

PLATE 19. Verticillium albo-atrum: Two-weeks-old colony on potato agar, 
showing the concentric rings of black sclerotial bodies 

PLATE 20. Solanum melongena, showing effect of wilt: A.—Control plant of 
the same age as the wilted plant (B). B.—Wilted plant photographed two 
months after inoculation at the hypocotyl with Verticillium albo-atrum 
isolated from wilted eggplant 

PLATE 21. Abelmoschus esculentus, showing effect of wilt: A.—Control plant. 
B.—Wilted plant photographed two weeks after inoculation at the hypo- 
cotyl with a pure culture of Verticiilium albo-atrum 

PLATE 22. Abelmoschus esculentus, showing effect of wilt: A.—Wilted plant 
inoculated with Verticillium albo-atrum. B.—Control plant of the same 
age as wilted plant. Both plants were photographed two months after 
the wilted plant had been inoculated 

PLATE 23. Abelmoschus esculentus, showing the effect of wilt as a result of 
inoculation with Fusarium vasinfectum isolated from okra-wilt 

PLATE 24. Gossypium herbaceum (Columbia variety): Control plants 35 days 
old. 

PLATE 2 ‘. Gossypinm herbaceum ‘(Columbia variety), ‘showing effect of wilt: 
Wilting plants photographed 15 days after inoculation at the hypocotyl 
with Fusarium vasinfectum, isolated from wilting cotton plants 

PLATE 26. Gossypium herbaceum (Columbia variety), showing effect of wilt: 
Wilting plants photographed 15 days after inoculation at the hypocotyl 
with Fusarium vasinfectum, isolated from wilting okra 

PLATE 27. Abelmoschus esculentus, showing the characteristic symptoms of 
the wilt produced by Verticillium albo-atrum 


WEEvi._s WuicH AFFEcT IRISH Potato, SWEET POTATO, AND YAM 


PLATE 28. Trypopremnon sanfordi: Adult from Cuzco, Peru. A.—Dorsal 
view. B.—Face of same. C.—Side view of thorax and head. D.—Ven- 
tral view of adult 

PLATE 29. Trypopremnon latithorax: Larva from La Paz, Bolivia. A.—Pro- 
thoracic spiracle. B.—Larva, lateral view. C.—Lateral view of head. 
D.—Right side view of apex of labium. E.—Corresponding hair on left 
side. F.—Maxillary palpiger and palpus, lateral view. G.—Face 

PLATE 30. Trypopremnon latithorax: Pupa from La Paz, Bolivia. A.—Dorsal 
view. B.—Ventral view. C.—Enlarged sketch of eighth, ninth, and 
tenth abdominal segments 

PLATE 31. Species of the genus Cylas: A.—C ylas formicarius elegantulus from 
Honolulu, Hawaii, side view of head and thorax. B.—Cylas turcipennis 
from Sumatra, side view of head and thorax. C.—Cylas brunneus from 
East Africa, dorsal view of thorax. D.—Cylas brunneus, side view of head 
and thorax. E.—Cylas brunneus ventral view of thorax. F.—Cylas 
Semoralis, side view of head and thorax. ............ 6c cece eee eens 

PLATE 32. Sweet-potato and yam weevils: A.—Cylas formicarius elegantulus, 
female, from sweet potatoes, New Orleans, La. B.—Same, head of male. 
C.—Euscepes baiaiae, from sweet potatoes, Hawaii. D.—Same, side view 
ofhead. E.—Palaeopus dioscoreae, from yams (Dioscorea baiatas), Jamaica. 
F. Same, side view of head 

PLATE 33. Pups of sweet-potato weevils: A.—£uscepes baiatae, Barbados, 
venter. B.—Same, latero-ventral view of fifth to tenth segments. C.— 
Same, dorsal view. D.—Same, venter of seventh to tenth segments. E.— 
Cylas formicarius elegantulus, Victoria, Texas, ventral view of sixth to 
tenth segments. F.—Same, ventral view. G.—Same, latero-ventral 
view. H.—Same, dorsal view. ......... 00 cccc cece cccececeescccecvceeceete’ 
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PLATE 34. Larve of sweet-potato weevils: A.—Cylas formicarius elegantulus, 


Victoria, Texas, lateral view. B.—Same, dorsum of head. C.—Same, 
face. D.—Same, side of head. E.—Euscepes batate, Barbados, dorsum 
of head. F.—Same, face. G.—Same, side of head. H.—Same, lateral 
view of larva 


STERILITY IN THE STRAWBERRY 


PLATE B. Minnesota 3: 1.—Pollen mother cell previous to synapsis. 2.— 


Presynapsis in the pollen mother cell showing loops extending out from 
synaptic mass. 3.—Two loops and portion of a loop extending from the 
presynaptic mass. Same stage as figure 2. 4.—Synapsis in a pollen 
mother cell. 5.—A postsynaptic stage. 6.—Open spireme stage. 7.—A 
presegmentation stage of the spireme. 8.—A portion of a bivalent spireme 
thread of the same stage as figure 7. 9.—Segmentation of the bivalent 
spireme into chromosome pairs. 10.—A portion of the bivalent spireme 
during segmentation. 11, 12.—Chromosome pairs during the contraction 
period following segmentation. 13.—Individual chromosome pairs show- 
ing various figures commonly formed during contraction. 14.—Diakenesis 
in the pollen mother cell. 15.—Multipolar spindle stage of pollen mother 
cell. 16.—Early anaphase of the heterotypic division 


Piate C. 1,—Late anaphase of the heterotypic division. 2.—Chromosomes 


on the equatorial plate of the homeotypic division. 3.—A portion of an 
anther in the tetrad stage, showing the microspores embedded in the 
gelatin-like sheath. 4.—A tetrad at the same stage as those shown in figure 
3. 5.—A microspore shortly after liberation from the tetrad. 6.—A 
liberated microspore in which growth has commenced. 7.—A later stage 
than figure 6, showing the slight thickening of the wall and the irregularities 
due to growth of the wall. 8.—Microspore growth completed previous to 
division of the microspore nucleus. 9.—A section through a microspore 
nucleus in prophase showing the continuous univalent spireme. 10.— 
Another section of the same nucleus, showing the first stages of the disappear- 
ance of the nucleolus. 11.—Metaphase of the division of the microspore 
nucleus. 12.—F. virginiana. Anaphase in the division of the microspore 
nucleus. 13.—Telophase of the division of the microspore nucleus. 14.— 
A later stage than figure 13 in which the generative cell has been definitely 
cut off. 15.—A young pollen grain shortly after division, showing an in- 
crease in cytoplasm content. 16.—End view of a pollen grain showing the 
pattern of the laminate layers shown in figure 15 and Plate D, figures 1, 6, 


Piate D. 1.—Nearly mature pollen grain. 2.—Mature pollen grain. 3, 4, 


5, 7-—Various types of degenerate microspores from anthers bearing micro- 
spores of the stage shown in Plate C, figure 6. 6.—An aborting microspore 
from an anther containing half-grown microspores. 8.—An aborting micro- 
spore of the same type as that shown in figure 6 from an anther containing 
nearly full-grown microspores as in Plate C, figure 8. 9, 11.—Microspores 
of the same types and same age as figures 6 and 8, in which degeneration 
has proceeded farther. 1o.—An aborted microspore from an anther con- 
taining microspores of the stage shown in Plate C, figure 8. 12.—An early 
stage of degeneration in a full-grown 1-nucleate microspore. 13.—An 
early stage of degeneration in a full-grown 1-nucleate microspore. 14.— 
An aborting microspore containing an abnormally small amount of light 
staining cytoplasm; from an anther containing 1- and 2-nucleate micro- 
spores. 15.—An aborted microspore from an anther containing 1- and 
2-nucleate microspores. 16.—An aborted microspore containing very 
scant cytoplasm. The nucleus has completely degenerated and degenera- 
tion of the cytoplasm has begun 
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PLate E. 1.—A slightly more advanced stage of the condition shown in 
Plate D, figure 16. 2.—An early stage in the abortion of a full-grown 1- 
nulceate microspore. 3.—An early stage of abortion directly following 
microspore division. 4.—A full-grown 1-nucleate microspore containing 
very scant light-staining cytoplasm; from an anther containing 1- and 
2-nucleate microspores. 5.—Another type of degeneration of a full-grown 
1-nucleate microspore. 6.—An aborted microspore found among 1- and 
2-nucleate microspores. 7.—A later stage of the type of degeneration shown 
in Plate D, figure 13; from an anther containing microspores of the stage of 
development shown by Plate C, figure 15. 8.—Degeneration of the gen- 
erative cell shortly after division. 9, 10.—Common types of aborted 
microspores found with mature pollen. 11.—An aborted microspore, of 
the same type as that shown in figure 7. 12.—A pollen grain showing 
abortion of the generative cell and an abnormal vacuolate condition of the 
cytoplasm. 13.—A later stage of the type of degeneration shown in 


PLATE 35. A.—Tertiary flower of the pistillate variety, Minnesota 1017 X Pro- 
gressive—13-40, showing prominent staminodia. B, C.—Primary and 
secondary flowers of the perfect variety, Minnesota 1017 X Progressive— 
9-24; B showing intermediate and C perfect anthers. D, E, F.—Two 
primary and a secondary flower of the perfect variety, Minnesota 1017 X 
Progressive —2-55, showing pistillate, intermediate, and perfect types of 
flowers. G, H, I, J.—Flowers from the perfect variety, Minnesota 1017 X 
Progressive — 32-1 

PLATE 36. A, B, C, D.—Cross sections of two loculi of staminodia of the pistil- 
late varieties, Crescent, Columbia, Minnesota 1017 X Progressive—11-59, 
and Seedling 140, respectively. E.—Degenerationof the tetrads in an inter- 
mediate anther of Fragaria virginiana, F, G.—Later stages of the con- 
dition shown in figure E. H.—A portion of an intermediate anther from 
the first flower of Minnesota 3 


EFFECTS OF MISTLETOE ON YOUNG CONIFERS 


Puate 37. A.—Pseudotsuga taxifolia infected with Razoumofskya douglasii. 
B.—Effect of an inoculation with Razoumofskya campylopoda on the height 
growth of 6-year-old Pinus jeffreyt 
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